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.eludes those which retain. in orbit for a day 
s that right be used to re-supply orbiting 
’s, food and other expendables,. 


0 tine period, they are United to those which can be 


vesicles. Vehicles with satellite periods of 14 days and one snonth have 
been configurated. 
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■ The Ka,n:;*d -Orelpal Seatnr.aiss-nce- system uses a recoverable orbiting vehicle • • 

•. ‘.‘ .‘ ‘ - -. '• - "" -'rv" 

operating cii a 14-day mission cycle. The three Ban cre^ in conjunction with ] 

the vehicle and its installed subsystems, performs reconnaissance functions 1 
which are unsuited to unmanned automatic cueration. i 


The reconnaissance objectives and their associated sensors are: 

(a) Imminence of hostilities —' photo, radar, infrared (IR) and 
electronic intelligence (ELIUT). 

(b) Ballistic missile early warning — IR. 

(c) Targeting — photo, radar, IR. 

(d) Electronic order of battle — ELIRT. 

(e) Technical intelligence — photo, radar, IR, ELIST. 

(f) Post-strike surveillance — photo, radar, IR, ELII.T. 


Three methods are provided for getting reconnaissance information back to 
the ground command station. In the case of technical intelligence, elec¬ 
tronic order of battle, and targeting data, information is brought back when 
the vehicle lands. This is the most dependable way to get high resolution 
data back with the least system degradation. 


Another method provided for getting information back is a broadband data 
link used to M read-out" a photo or tape from the vehicle to the ground. This 
is a line-of-sight system used only over the United States. 

The highest priority messages concerning early warning or imminence of 
hostilities use a secure global E? data link. The^Brta rate islow,but so 
is the vulnerability to jamming and detection by the enemy. 




Operationally, nine vehicles will be put into each of three equally- spaced 
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alternate codes of operation to compensate for system degradations beyond 


satellite equipped with infrared 


Another important contribution of the man in the reconnaissance system is in 


















Tvo vehicle cc-nilf/nations essL ihheard 'errsnseaents are show- 
in w r -s 17.A-S, I7.-A-5&, IV,A-4, lad IV.A-Aa. Principal 
differences in these tve ccnficuraticrs are concerned with 
uc. cf particle shield and ecrblnaticn eclar contactor 
on the first- vehicle while ale ether cc r.f iteration erzplcys a 


ch.er.ical powered ArU. 


:e secern. vehicle also ass sane 


differences in the internal arranrsneat. 


(l) Crcitsl Secc 2 nalss 2 n.ee Vehicle with Particle Shield 

VerJ.de ccnfi.fsratics and inboard arrenfenent are shewn 
in Figures I7.A-3 and IV.A-4. 


She Orbital Reconnaissance Vehicle is a larger version 
cf 3S-I, evolving fren the single' ’earned, single orbit 
£3-1 concept to a nnlti-nasned, Eulti -orbit sicnicn. 33 


sissies .objectives and orbitin' tine cf lk daps are the 
prihasy factors determining tbs vehicle, ccafiruratioa. 
.Analysis of the niaaicn end cf the eerierset to be 


operator irnJcacc-a- 


:r a rni..n crev 01 tsree, 
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t±an equipment resolutionThe band of 
hard/radiation is weii ^.fcov« altitude and exposure 

of the crew to the weak radiation environment at 150 ; 
niles for a 14 day period should not he harmful. 

Vernier rockets provide a capability of correcting v 
velocity error to achieve a circular orbit and control 
of vehicle spacing. Low wing loading end optimum c.g. 
location for re-entry and for landing are attained by 
placing heavy eqaijssent well forward and expendables 
well aft. In c§se of need for re-entry before the 
expendables are used, provision is ns.de to jettison 
the complete equipment bay in which they are installed. 


Military Subsysteins 

All military subsystems are concerned with reconnaissance 


anc are: 


(1) S Detection 

(2) Slint 

(3) lapping 12, 2acar, Ihoto 




The wing : -t- p, fin and • control surf ace arrange¬ 


ments ar-- 5 centictl to t*xs« cf 2S-3 


r. pared to I-S-I* 


the platform delta has; been extended -about ..sev^h- feet and 
the fuselake >.as /been, widened. .tO';Eeet the space needs of 
the crew nearers* The vehicle is stabilized wi.h the 

'4c. -wp sensors always t~€d : 'd0mwS2^’;^1*®edilI 




thr.^arth, A particle shield is sauntee is the ait end 
of the vehicle as shews is Figure I7.A-3* This shield is 
designed te step srsll sss-sade particles which arc put. 
into cfbit is the maser described is Eectiea II ef tills 
deeurenz. A particle rabes is clastic irgact with the 
particle shield ccsvtrxisp sees cf its hir.etic energy 
into heat and ccrr session energy. She particle then 
erpledes, dissipating its ncsentun ever a wide area, She 
shield utilizes solar cells to furnish the cess repaired 
to vaporize the particles- The solar cells are supported 
cn a zylsr cap stiffened by ryiar tubes filled with fcasu 
ire lap is stored is the inter stare structure between the 
vehicle end the fourth stare during launch. The vehicle 
riies tail.-first in orbit.. 


Che crev is Traced forward in the Flight Capsule nose 
sec tics for boost and larding and also during escape. 
The sain crew ecrrsrtnent is see crated fres the car sale 


















the orbital flipht phase. 


Jhheir: csq/yen and nitrcyen free. liquid sources replenish 
the breothinr sr : Ip' used cy the r.en and lest by le-chape. 
She cuyqen partial pressure is sea level equivalent, ’ 
whereas the total internal r re sours is nainnainel ecuiva- 


nluitude os’ 15, COO feet. 


:e arr as "rcce 


to rer.ove carbon, dicride, oiers and voter vapor. The 
reproceesinp intahe is placed vithia the toilet carr-artnent. 


die ncse secuicn capsule is used for escape and.vill 
r erf cm in the sane naaner as the DS-I earsule. 


Po~.jer Source 

She particle sl:ield doubles as a solar power collector. 

But since its capacity and efficiency are bach low, surple- 
noutary j ever is provided by neons cf "fuel cells" which 
produce electrical eneryy in ccuhiuiup czypc-n and hydropen 
to fern water. Siis voter by-product is used far coclins 


aurany tee re-entry paase. 
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The internal configuration is designed 
of the unusual envirouner.t vnich is associated 
weightless cnilcions er.c uncered in orbital flight. 

The read for c inventions,! passage ways is elinin&ted by 
this condition. Therefore, it is possible to locate 
eouipr.er.t in a more compact arranrenent by providing only 
tunnels for access. It is possible for the crew nan .to 
propel bins elf thru the tunnels by a system of rails and 
straps. The configuration chosen for this concept pro¬ 
vides Eaxirus utilization of internal space by installing 
equipment on the "floor” and "ceiling". 


Military and other vehicle subsystems and ecuipaent are 
basically those cf the configuration described in paragraph 
(l). Crew accc ucodatious ar.d work stations -are based on 
the sane recuirer.ents, although there is some difference 
in individual arrangements. 


Power Source 

Vehicle power reouirer-ents are supplied by two hyirorert- 
cxygen engines plus a hydro-ea-trynon fuel cell, During 
orbit one engine can supply the short duration radar ;<-u> 
loads thus semittin.' the other er.~ine to act as a standby 


unit. ?uel for these engines is stored in t interst -ge 

which is attached to the .basic glider. Duty cycles are 
shown in the load analysis, Pimres I7.A-11 a..a 17.1-12. 
These units have the capability to su; ply the large hydra*: 

lie and other re-entry loads. 
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Booster System 

The booster for this reconnaissance vehicle is a two-stage 
booster* (See Figure IY.A.5) The first‘stage is recoverable* 

It uses liquid oxygen and liquid hydrocarbon propellants. The 
second stage goes into crbit with the glider and is expendable. 

It uses liquid oxygen and liquid hydrogen propellants. (See 
Section V. for cere information on boosters). 

The first stage attains a burnout velocity of 6,000 fps. The 
upper stage has been sized to place an 18,680 pound glider 
in a 150 n.ri. altitude, circular, polar orbit. 

Weight Statement 


Glider 

Weight - Pounds 

16,680 

Second Stage 


Burnout 

32,800 

Propellant 

127,500 

Start Burning 

160,300 

First Stare 


Weight Empty 

ol ,900 

Pilot 

250 

Trapped Rocket Prop. 

4,300 

Turbojet Fuel 

16,000 

Propellant 

432,000 

Launch Weight 

694,750 







o 
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Decoys 

Ten orbital decoys per reconnaissance vehicle are launched 
individually into the sane orbit with random spacing between 
them. (See Figure IV.A-6.) 

The decoy is an.inflatable balloon-type, the same size and 
shape as the parent vehicle, stiffened by foam-filled plastic 
tubes. The decoy has an attached simulated particle shield. 

It is stabilized in three axes to prevent tumbling in order to 
forestall discrimination by radar or optical means. The 
stabilization reference is a three axis stable platform. 
Stabilization is effected by a combination flywheel and jet 
system. A cool jet propulsion system utilizing hydrogen 
peroxide decomposed in a catalyst chamber is used to compensate 
for the differences in the mass-to-drag ratio of the decoy 
and the parent vehicle. This propulsion system operates only 
over friendly territory. A beacon similar to the one in the 
parent is included to prevent discrimination by the absence of 
beacon returns. A clock is provided to time the beaccn-on- 
pericd and the propulsion system operation time. Power is 
supplied through solar cells located on the wings of the decoy, 
and by batteries during the periods when the vehicle i3 in 
the shadow of the earth. The expected lifetime of the decoys 
is 14 days to match that of the parent vehicle. lio destruction 
of the decoy is planned after its useful life is finished. 
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Reconnaissance Subsystem (Configurations IV.A-3 & IV. A-3a) 

A typical loading of reconnaissance sensors is shown in the 
■block diagram. Figure IV.A-7. 

See ^esrjy yarning - Infra Red Scanner Unit is designed to supply 
information on enemy firings of ballistic missiles, and thus 
enhance the early warning function already in the nation's 
arsenal. 

She unit is a single-hand, rapid-scanning system, searching 3^0° 
in azimuth, and detecting the radiation from missile boosters -at 
ranges of 1500 IT. riles. The wavelength hands chosen for detec¬ 
tion are those which are absorbed hy water vaper in the atmos¬ 
phere below 30,000 feet. This means that missiles must break 
above this altitude before detection, but it also eliminates to 
a large degree the false alarms from, hot ground sources. The sun 
and other bright stars are programmed cut of this system, by the 
inertial guidance equipment. An alarm system connected to the 
detection apparatus warns the operator' that a bright object is 
in the field of view of the missile detection 13. 

The display’ is arranged sc that a trained operator can deduce 
enough angular trajectory information to verify that the object 
sighted is a missile. The operator then communicates reports 
on his sightings to the ground, where information is correlated 
from other orbital reconnaissance vehicles within range. The 


missile detection IR system occupies 6.5 ft3, weigh • 170#, uses 
350 W. of power. - It looks through a lV' diameter retractable 
hemispherical acme oriented toward the earth. 




















































The High Resolution Esaar has tie sene functions as is the 
lyperscr-ie Beechaias sance System, namely, all-weather cur- 
•veiller.ee, penetratisn cf optical countermeasures, and 

rrcvisic-n cf independent tits cf data for a sore ccnolete 

■» 

description cf cbj-sts cf interest through cooperative sensor 
operation and an integrated display. 

The radar is similar to the radar in the Igparscriic Reconnais¬ 
sance Cystcu in that loth use optical filtering of coherent 
radar returns for aciruthal resolution and the "PH?" method • 
of pulse centre ssicn. fcr chtaininj peed ranee rescluticn vith 
adequate signal-io-noise ratio, The radar for use in the 
orbital system must, severer, have a higher average transmitter 
power, larger antenna and setter argvlnr rescluticn to give 
the esr.e perfemsnee at the greater ranges associated vith the 
150 K. rule altitude. 

The orbital rad or will nap a strip £0 IT. rules vide which nay 
he selected arbitrarily end controlled to any ground range 
"between- CO and 195 miles by steering the hear, in depression 
angle. Other design varaneterc propose* are as fellows: 


nesciu 


sri 


in c? oh diveusic: 
2; gdO watt: 


seney 


Pulse Cs'ls"sc Patio 

Jsite::~.z ~~ -2 
Ante:, .a -i-rhcre 


th 


540 watts 
‘* 550 /sec. 
10 nicresec. 
100 to 1 
8 db. 


muectrcsically etc«rahle array 


~*-V 


4.5* z 20* 
10 sec. 
1000 feet 


Position. Accuracy . . 

The estimated installation requirements fer the orbital radar 

are: 
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Antenna 

360 lbs. 

0.5* X 4 . 5 * X 20* 

mmmm 

H-T Unit 

165 

3.3 cu. ft. 

4.2 kv 

Processor 

100 

3.3 

1.0 

Coupler 

60 

0.7 

.08 

Display 

(two) 

320 

14.0 

2.0 

Addition to 

Sav. Computer 

30 

1.0 

.5 


The IE Map Scanner Unit carried in this vehicle is a multi- 
band scan system having an angular scanning range of * 10®, 
within - 45° of the vertical and a ground resolution in the 
160 to 180 foot range, and a temperature differential detec¬ 
tion of from 5° Kelvin to 50* K depending on wave length. It 
is probable that a multi-color oscilloscopic display will be 
provided for pilot monitoring of all the detection channels 
simultaneously. All intercepted data will be stored on either 
magnetic tape or film. 

The IE lipping System occupies 5 ft.\ weighs 200 lbs. 
(including special cooling for the detectors to last two 
weeks) and uses 225 V. 


The 3C5 Zlint Unit is an electronic reconnaissance system 
capable of determining the electronic order of cattle of those 
systems that are radiiting. Such a unit will provide locational 
and radio analysis of signal sources radiating in the bands from 
VEF to X-band or above. Program.-ed in-flight analysis will 
determine direction of the sources, signal strength, pulse 
repetition frequency, pulse width, radio frequency, etc. The 


output of the analysis equipment will be storea on magnetic 


tape. 
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The programming 57 ster. controls the analysis, tine, pilot 
display functions, information to he transmitted to the ground, 
and prioritv of signals and priority of areas. In addition, 
this unit salc-cts signals of unusual or interesting character¬ 
istics and directs then to an cscillcscope display end 
pkotcrraphic re-::cry. .Special '"tip off* radiations linked with 


incliner.ce of hcsrilioi 


€*5 VCLJ.CL Cfe C.2.37 -tc.' 


to the crew. 


The aCn elir.t system \-ndud—ng antennas^ occupies ,* ft. , 
weighs 1~'~ Us., ard consumes I'OO V. 

It is possible as an alternate load to install the technical 
.intelligence Hint reconnaissance system. This is capable of 
doing a much r.ore detailed analyses of unusual sagnals. The 
crew assists the analysis by optimising the machine adjustments 
for the rest favorable display and recording. 

Intelligence Hint Jystem ( including antennas) 

3 


occupies — .pit 


, weighs Cl) lbs., sr.d censures 750 


The High Resolution Spotting Camera: 

The cm*era r.crrr.lly carried in the orbital reconnaissance 
Vehicle is a technical intelligence-type car,era. Internal 
program:-•rs, • ith crew override capabilities,plan end erecute 
the photography cf definite areas of enemy territory. Pictures 
are then processed in the vehicle, and certain of the processed 
film is selected by the programmer for display to the crew. A 
basic library of photographs is carried for ccrxariscn with new 
pictures taken* 
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The prcgras can be changed by ground control on every pass over 
the ZI. The observer functions principally as a data reduction 
machine. He may scan the photographs of selected areas, and 
investigate in them the probability of a build-up. to imminent 
hostilities. He may utilize his narrow-band data-link to 
transfer his conclusions to int«m urgence centers in the C.S. 

In the event that one- or two pictures may be of further immediate 
interest to ground intelligence centers, he ray program his 
vide-band data-.irk to transni + 'muse pictures to the ground. 

In the event that there ' - a large build-up of information 
which must be transferred to the ground, a pilot may land his 
vehicle. 

Stereoscopic and passive night photo systems are being studied 
as augmentative additions to the basic system described above. 


The extremely high resolution (4 ft.) obtained from the orbital 
altitude of 150 miles creates severe requirements for image 
motion compensation (ill) and camera stabilization. These are 
discussed separately. 


Irage Motion Compensation: 

Precise velocity information from the navigation computer (see 
Guidance and Control "ection) is used for Image Motion Compen¬ 
sation. Hadar-inertia2 altitude is also utilized. 


Stabilization: 

Past experience in stabilizing lorn;, focal-length cameras 
indicates that proper stabilization techniques will not 
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which operate® durir;? ft*. 


vectoring, t--.rj.st 


t.'-mrj.ticn tnn separation. 


the orbital flight trass i: 


•.icle is tracked once per 


ter locateo in toe --rite: 


A be re 


or. ?■' a elect 




• S cs to the 


rarer anterrcration. 


i-ctcry is c'u: - _tei on the 


ground using the tracking iota. '.Tarn the -vehicle has completed 
two passes arc ini. the earth ar. orbital correction is confuted 


;l£*rsd tr.*? TChJLds 


£ ?* "** *■ **»x. *?»</*•* l*i 


The signal is decoded and used tr control tine firing of the 
Orbital Id jus-brent rocket. 


The iTcri trajectory cenput er then re-con cutes the orbit 
trajectory daily and sends orbital p-nrareier data to the 
vehicle daily through the radar-beacon lir >. Usinn this data 
-and a precise clock, the vehicle navi ration corpuser can the n 
deterrace its position to an. accuracy* of tve riles* lata 
cbtain-d fror. the reconnaissance sensers ctr. fee used for later 
refine-ant cf vehicle rositicr. 


St- r biliar.tire cf the vehicle c ring flier.t is acccrdished 


three. ~h react a on a ei 


Flyv.-.eel reaction Control. 


A separate search radar is used to acquire the vehicle the first 
tine around .after-launch, '.'hen the erbit has been established, 
the Orbital Trajectory Computer will set the tracking radscr on 
target. 
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Instructions for Betum-to-Base ore computed on the ground and 
relayed to the vehicle through the radar-beacon link. The 
Eetum-tc-Base Programmer in the vehicle uses this date, with i 
the navigation computer, to orient and fire the Be-Crbit Socket 
and tc control the descent through the atnosphere. 


A long range radar search ar.d track station at the lending 1 site 
acquires the vehicle and gives it correction commands. This 
radar is almost identical, except for positioning of the three 
tracking antennas, with the orbital tracking radar. The sane 
beacon is used in the vehicle. 


71nre-out is accomplished automatically. 


The pilot can take over control cf the vehicle during any phase 
of the operation, using the displays cf navigation data and the 
pilot controls. 


Orbital.decoys are launched individually from the ground. 
Their guidance and centre! mechanisms are shown in Figure- 

iv./-9.- 


A gyre scope platform is used for stabilisation of the decoy.for 
its two week life. 0.C5 deg./hour drift rates will be acceptabl 
for this apclication. 


The decoy is tracked from the ground to prevent discrimination o 


L£ 


doner bv ::n 1? used-to re-set a clock which 


controls attitude prorrarrirg, t'nrust..prqgrftas.is^Ljaid;.turns the... 
beacon on and off as it passes over the. radar tracking station. 
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Bsdsx guidance is proposed for boost of the decoys into orbit 
(See Figure 17.A -y ) using the sane type of radar used for 
satellite tracking. 

d. Miscellaneous Vehicle Sub-systens. 

(1)’ Accessory Power Supply (See Figure 17.A-10) (Ceafig.T7.A-3) 
This vehicle, which operates on a two week mission, has 
a noderate base load, a high radar peak load, and a very 
Mgfo hydraulic lead during re-entry as is shown in the 
load analysis. Figures IY.A-H and IV.A-22. Solar or 
nuclear energy sources are the logical ones to use for 
* ’ such long flight tines. Nuclear power was dropped because 
the weight advantage was not sufficient to offset the 
problems associated with-radiation. Longer flight tines 
would favor the use of nuclear pever. 

Solar power is not available during re-entry because a 
large solar collector cannot be maintained in an extended 


position. Hence, two hydrogen-oxygen engines were selected j 

for supplying the large hydraulic and other re-entry leads. j 

I 

Cne of the engines can supply ina short-duraticn radar | 

i 

I 

ueak loads without requiring a significant amount cf ' 

■ i 

additional fuel. ; 

The pellet shield is covered with solar cell. v hat supply 
part of the vehicle base electrical load requirement. 

(Figure IT.A.-lj). These solar cells also provide the mass 
required for the shield. 
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FIG* I\CA -10, SECONDARY POWER SUPPLY SYSTEM DIAGRAM C0NFI °* IV * A 
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84 
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14 Days 

PASSES 

65 



400 

400 

400 

550 

350 

350 

510 

50 

50 



* 


350 

550 

500 

1800W 



400 

100 

100 

100 

1225 

1250 1 

3S5 r ~ r i 


SCTRICAL 


HYDRAULICS 


28?5« 


354CV 6240 


LASDIRG 

- BASS 

5 Kin 1 Hour 



63H.F 


♦Radar* 1 kvh/pass, 15C-0V standby, 8000 watt peak 


I_ 

»*C 1546 MO 


Figure IY.A-11. Load Analysis 
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The balance of the base load could have been supplied from 
an array of solar cells, but the installation would have 
been unwieldy and a large battery for nighttime energy 
would have been needed. It was found that high-efficiency 
• fuel cello eliminated the need for the battery, and from an 
overall design standpoint, are the best source for the 
balance cf buze-Ior.d power. Thus, during the periods when 
the vehicle is in shadow or when the solar cells are poorly 
oriented with respect to the sun, power is supplied by the 
hydrogen-oxygen fuel cell (Figure 3TV.A-I',). The fuels for 
the fuel cell as veil as for the APU are stored as liquids 
in insulated tanks and ere vaporized in a heat exchanger to 
absorb the waste heat rejected by the secondary power 
system. 3-c electric power is taken directly from the fuel 
cells and solar cells and a-c power is furnished by an 
inverter. 


Fuel from the fuel-cell tanks is also used in the hydrogen- 

■m- f 

oxygen-engines that supply power during re-entry and landing!. 

Each engine will drive an a-c generator. The two generators! 

} 

arc auterotically paralleled. If one engine or generator j 
fails, the retaining generator furnishes enough electric j 

i 

pev-r for the larding operation. 

Each engine also drives a hydraulic pump which supplies 
hydraulic power to cr.e of the two sides of each of the 
tandem flight-control actuators. Each of the pumps pres¬ 
surizes a separate hydraulic system which alone is capable 
of supply!r~ ad-:gu-te power to the actuators. 
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HYDROGEH-OXYGEn FUEL CELL 

%2 + T& 02 - H2Q + HEAT . 

5‘670 BTU/Lb of H 26 
1.642 KWH/Lb 

0.625 Lb/KWH at 1CK# Efficiency 

5050 . Efficiency 

1.25 Lb of Fuel/KW Hr 

ll£ of Weight is H 2 
89 ^ of Weight is O 2 

10 l 6 KWH Requirement 

1270 Lbs. of Fuel 
140 Lbs. of H 2 
1130 Lbs. of 0 2 

140/4.4 Lbs./Cu.Ft. E 2 « 32 Cu.Pt. 

1130/71.0 Lbs./Cu.Ft. 02 = 16 Cu.Pt. 

48 Cu.Ft. 

5 Lbs/Cu.Ft. Taakage 
240 Lbs Tankage 

1O0 Lbs Dry Weight of Cells 

340 Lbs. Dry Weight 
1270 Lbs . Fuel 

1610 Lbs. System Weight for Fuel Cells 


CCKBEIED POWER SUPPLY SYSTEM 

(a) FOR ORBITAL COI.HITICN 

Solar Collector 4 Pellet Shield 700 # 

Extension, Wiring etc. 100 # 

Fuel Cell - incinIin ' Fuel 1610 # 

Fuel-cell Controls <■ - - 110 # 

Inverter _ 80 f 

CG 311.ED WEIGHT 2cCO f 

Lera Wei ~ ~:: t Charged to Pellet Shield _-700 # 

Tonal Oroiial Fever Supply 19(X>"lr 

(b) FCR LAHDIES CONDITION 

2 Cryogenic ALU’s at 50# 100 # 

Cryogenic Fuel (3 cu.ft.) 

Fcr Re-entry and Landing 90 $ 

2 - 30 -IT Hydraulic Pumps at 15# ea. 30 # 

2-5 KVA Alternators at 20- ea. _ 40 # 

CCi-wiJiUD Walvui run. ROeuR 2160 F 


r * 



FIG. IVA-14. FUEL CELL ANALYSIS 
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(2) Escape System 

(a) Beccriptioa 

She vehicle is provided with a separable and’ controll¬ 
able capsule utilisirp tire nose section cf the basic 
vehicle. the- plane cl separation is immediately aft 
• of the ccch. it and is affected by a ballir sic- device 
cr a shaved char re iychallaticn. Ini-iatitn is 
acccuplished by the pilot, by rcnc-te "round control, 
or by an automatic system Lefficient propulsion, 
is provided tc insure safe separation and trajectory 
threupheut the various phases cf the ilipht profile 
including the period or. tire launch pad. 

Initiation of the esca~e pro-ciure rests nrinnrily 
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vi-h the pilot aupnentei 


necessary, c-y rr 


central cr an airborne automatic system. Ground 
central *.."111 be able tc core. 0 *. 1 lie the 

vehicle is cn the launch pro a.-' for ;e chert r erica 
cf tir:e at the bepinninp cf launch.. In ah litre a, 
preure control can tor .ir r to thrust ch..ri;..p all cf 
the fir; S suape besot, fr r.l.ltr. c rtic escape 

C *- > ,-.-.*•<*** r> •.*- ' - * - r- - - *" ** *. -f-* • t* -*• 

_ W — - — *r U/. . V — «. «.» w - .. .... ^. W — A •_ ... *4- -V~ W 

are beyond the sore •.•tier, av rrr r: re capabilities 

If escape is Initiate.. -utsMe the sensible atmosphere^ 


reaction centrals 


A t- WmL 


or. thrust are used to 


maintain control cf altitude and velocity for re-entry.1 

I 

S.e capsule is aercl;-n-micallp' stable in -the atnc:? -here! 
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FIGURE IV.A-16 
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ml/nan/24 hours. 

560 x ? x 14 « 15.12 liters or 15.1 kg 
CO 2 is given off at the rate of 7-8 gms/24 hours. 
This would be increased with sweating or increased!. 


Space requirements are 0.02 cu. ft ./maxi/day, 
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(b) SLU??f fo detect radio frequency eoanations 
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exercise. Jhe area between the second crew position, and 


(10) Nutrition 
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The basic 


D5-1. However, the canopy has been eliminated 


shape has been modified. 


During launch the orbital decoys and solar cell-j 


shield are stored in the interstage section. Five 
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'vo types of- decays are provided; ana to decoy the bosh while 


let as inflatable' callo'on-type decoy, weighing 220 pounds, with 


hich does r.ct tushie. For this 


combination flywheel and jet 


also has a sun and horizo: 


hadow o. 



















sase lJoeBter.; as the 


burn-out,, Additional oi*bital decoys are launched in groups of 
three by Keans of separate -boosters. Fire orbital and five re-entry 


separation from the bomb. Five re-entry decoys are used with each 


bomb vehicle 
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Surface Control 
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er*d velocity aai-z required to- coipoexe toe terniaal 
rolda~.ee coeraticn ere obtained frcr tie - inertial 


cuaaaace spster. 


Opera tier cf the Pinpoint Goidar.ee Sister. shows-ty the 
Mock diapran in Fiprre IV 3-7 -is as follcvs. 'She 
gracsrLrs function. ci the digital ccryoter initiates. . 
operation cf the X-band rap-:.r.t chirp radsr arprexi- 


c&telv im T7. 
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control informs-,tier* to the first stage- recoverable 

'/•■■' booster,; subseeuently to-'.the. 2nd aM\.2rd stage ’- 


. ’booster stability syste.a and'finally to the glid er 


stability oyster.. The recoverable booster has Its 
cr«nr inertial .guidance' and automatic landing system. 


■(b) ..Orbital Flight Phase 

The orbital flight- guidance'- systen is shown in 


Figure IV B-cb. 


The radio tracking system is an. advanced X-band,. 
e»i pcsiticn-pius-rate trader* Sons of the key 
circuits have already been breadbcer&ed at General 
-Electric. - This. system reads range, rate a:id angular 
rates directly as in the latest Atlas equipment, 
utilising three hardened antennas in .as "L” c»- 
: fIguratien* The base lengths are longer, however, 
to increase the accuracy of the rate data. 


Measurement oc 


across long‘interferometer 


lines erectly reduce.s the effects of bends in 


>1 ty clcvly-clianginc coistore 


•msscs. Hie feature 


;s this systen prac¬ 


tical is. a novel. monitoring - loop which' permits 
center.,sating fer phase' changes, 'in. the' waveguide 
.runs between antennas. Angular. ambiguities are. 


eliminated by. beamwidth selection and- the use of a 


-fc'e^uancy--reply' signal. -. Kangs- neasurenesftS' 
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The ground. cr'cltol nrajectcr;* ccnpu ,ver.> oesiS.es 
calculating orbit parameters end vehicle position, 
directs, the antennas for .acquisition.. 

Hew position and rate data are then read 
in digital' fcm without the necessity 
sncothinp.- ■ • After a short- Swell- tine during 
the ccnputer corrects stored orbital data and. 
dates the ranoshhs. ..in' - the. vehicle ,. the. 
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yiih\ various quantities of warheads required, per. 
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which pcrograas the return operation in a m a nner 
stellar to that for the .-attack on - target. 
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Neither solar nor nuclear power would be available, during 
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UG. IVB -11 SECONDARY PONER SUPPLY SYSTEM DIAGRAM 
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ORBIT 


LANDING 


COMMUNICA¬ 

TION 


LOAD ANALYSIS 


RADIO GUIDANCE 
STAR TRACKER 
COMPUTER 
FLYWHEEL DRIVE 
COMMON I CATIONS 
COOLING 


PRIMARY 
SOLAR SYSTEM 


KSRC2BCY GDIDANCE 


'3NFOINT GUIDANCE 
RADAS 
MAP-KATCHE 
FLIGHT CONTROL 
LANDING BEACON 
COOLING 


2260W 

4.5H.P, 


ELECTRIC POWER 
GENERATOR DRIVE 
INPUT 


11^5W 

1.9H.P, 


HYDRAULIC 


AVERAGE 


AVERAGE 


SOLAR SYSTEM WEIGHT ESTIMATE 


PRIMARY SOLAR SYST3* 
BACKUP SOLAR SYSTEM 


POWER 

COLLECTOR 

SYSTEM 

- RATING 

AREA 

WEIGHT 

WATTS 

S3. FT.. 

LBS. 

350 

190 

260 

160 

65 

117 

510 

275 

377 
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controls until de-orbit, at which tine reaction con- 


that might diffuse through the skin. The compartment 


heat transport medium (Freon gas) 


the Freon gas to be moved through a water to Freon heat 


exchanger; and then through an ammonia to Freon heat ex< 














510 WAIT C0LTIKU0US POWER KEQUIREKEET IK CEBIT 
10* Silicon Solar Cell Efficiency 
95 £ Diode Efficiency for Paralleling Silicon Cells 
QC/fs Storage Battery Efficiency 


275 Sq. pt. of Solar Collector at 1 xos, 

5T0 Watt nickel-cadminaa Storage Battery °2 

3 lair pibdes. Wiring, etc. 

510 Watt Inverter .. -10- 

Combined Solar System Wei$xt . 

3 CEBITS WITHOUT SOLAR POWER IK TEE POST LAUKCH PERIOD: 
2.3 to Hr. of Silver-Zinc Single-Use Battery . M J*® 
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round system planning ter' .this: veap-on spste 
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Since the postulated launch rate will establish the 5G0 warheads 
in cro-t ii: slightly under one year, this figure can be used 
for the required overhaul rate fer glide loros and first .stage 
boosters as well* Ko allevgnee is rode for losses, failttres or 7 
aborts in this approach, but the resulting ground system can | 
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be scaledup to eCrfCnhiCTi' riaf S 
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a final assembly station. A strongback vhich later serves 


as a transportation dolly, storage fixture and erection bean 














ty the control center, confidence checks are sale cn critical 


majoa? repairs have teen performed or vital' ccnpcnents Itave 
















Ttie major steps ■ is' this seqn&zxc S % %& 4'' in Figure 
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Static firing in the vertical position ray be required after 
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fined, 


a. Target Complex (T^) 

The target complex is a function of (T^) the number of targets, 
(H^,) the target hardness, and ( 3 j) the target dispersion. (T^) 
and (D t ) are defined as 300 targets equally distributed throughout 
the TJ.S.S.H., satellite, and Arab lands. This target distribution 
is illustrated in figure 17 B-20. The. target hardness is 

defined as 50 targets that require 200 psi, 200 targets that requi; 
50 psi and 50 targets that require 10 psi to kill them.■ 


f targets, kj bombs must: peach' the 200 prh targets 
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TARGET DISTRIBUTION 

300 TARGETS 
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b. Air Vulnerability of Veajpratt Systea (T ) 

The air vulneratilityis a function of (D ) the enemy air defense, 
(Mjj) the number of vehicles that enter the defense, (B^) the 
fraction of the defense encountered and (C ) the air countermeasurei 

" S' 

employed by the offense. 


The enemy air defense (D ) i3 assumed to be located as illustrated 


in the figure IV B-22. Each dot represents a base with 50 air 
defense and 50 space defense missiles (see section II of this 


Each incoming orbital glide bomb has 5 decoys, (C ), which it 


and decoys can enter the defense in about 14} minutes as illus 


to the assumed enemy air defense. The curve shows that in order 
to have 24s bombs reach targets, (!^), $28 bombs must enter the 
defense (K.}. The postulated defense is aissileliaited if the 
number cf baobs entering is over 400* 
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(S’) system accuracy*. Eiisaa factors (H^.) and'force in commission 

a *■ 

(F t _) do not apply to this analysis. The system accuracy (S ) is 

X** tt 

included in "the threat complex considerations* The only factor 


fire on about 


considered, 

















The canned Logistics Carrier is a support vehicle to a multi' 


and cakes contact with the orbiting vehicle 


container with two seats 














mission flexibility 


The orbit changing rocket is a liquid type allowing close 


control of the impulse requirements for contact. Orbit 


adjustment fuel would be supplied on the basis of approxl 


mutely 4$0 pounds of fuel per orbit char, 


The three grappling arms are positioned with one stowed along 


towed in the final 


loads. Join-up with the Kenned Orbital Reconnaissance. ydhidle 


eliminate any roll or pitching motion that may exist 















compensates for reaction and simplifies maneuvering 
control problems. Using the extendible arms for 


delicate motion arrestment at join-up protects ;> 
both vehicles as the outrigger arm absorbs contact 


shocks. The attach 


latch-unlock mechanism designed to couple with a socket 
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Military subsystem* .infcreation; is. the same as for 
Glide electronic counter measure warhead, which are given in 

III.G.2-b. 


Guidance end control requirements, with one exception, are 
identical with those for the orbital been given in 3Y.B.2-a. 
The exception is the "pinpoint" guidance system is not 

Miscellaneous vehicle subsystem details are identical 
Tor the orbital glide bomb given in 
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quireaents fb® rendezvous with one or nore satellites in a single 
orbital plane, hasbeeneaiaaiaed. When the inspector arrirea 


within about one mile of the satellite, a cable is connected 
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(f} Kaxiaua mission duration is 24 hours* plus 12 hours reserve 
(g) A total of 20 ■ vehicles. nay be needed for ' the; above r opera¬ 
tions. The vehicles are*located so as to permit launching 


Upon rendezvous with an orbiting satellite the crew performs 
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Tire directional control is supplied by inputs from the car¬ 
vel Hance radar subsystem. 


The vehicle is normally landed by the pilot, who has opti onal 


use of an automatic landing system. 


She rendezvous radar antenna and searchlight are retracted 
through the upper aft vehicle surface into a stowed position 
above the expendables storage bay. Windows are provided at both 
crew stations. Periscopes give the pilot a downward view and 
the observer an upward view. 
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booster. It is the same configuration as the booster shown on 


uses liquid oxygen and liquid hydrogen propellants 


Pilot 
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The Satellite Inspector vehicle has several novel guidance and 
control problems arising; fan its mission. The complete guidance 
and control system is outlined in Figure IT. 3.3* 3ach phase of 


Rendezvous with a Satellite in Orbit 








inserted into the vehicle control system when the .pilot is 


tion system, 
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c&somcmoKs 

Landing Beacon 
UHF Transceiver 
Earrcw-Band Receiver 
Earrov-Eand Transmitter 


ELSCTSOEIC LOAD TOTAL 


1000 


TOTAL ELECTRIC LOAD 
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.latioRS indicate that a 5^ psr cscrtth 
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wmm 


ineffective. Attitude control during this phase of flight will 
he provided from & reaction control system. ,£)j£ -^yetea sill 
share a common fuel supply with the hydrogen-oxygen engines. 

The entire secordory power system including the heat exchange®,^ 
is contained in a single integrated package. 

.(2) ' Escape System 

The escape system for the Satellite Inspector is similar to that 
for the Satelloid Reconnaissance System (See Section III.B.3*)* 
except that provisions are made for a two man crew. 

( 5 ) Environmental Control 

The vehicle has two pressurized, conditioned compartments which 
contain the hulk of the glider equipment and crew. A limited 
amount of cooling is accomplished outside the compartments. ’ . 


Be oabia c °” p ~ tbs ™ g|Mi m 

atmosphere of nitrogen and oxygen is maintained at 8.3 psia. 
Atmospheric %atess’ Is held to 1 pound per hour. Oxygen peril, 
pressure is 3♦08 psia (sealevel equivalent). . The- temperature 

is controllable from 50° to 90®P. Relative humidity is main- 

• 

tained atto£ ± 10 & and carbondioxide partial pressure is 

:v:-■ 

less than 4 caa Hg. ( 0 . 93 & concentration) through the incorpora¬ 
tion of chemical absorbers. Cooling is accomplished by cir- 

: ■ ‘ \ f§f|| 

culating the atmosphere through an ethylene glycol-water heat' 















tained at 10 psia, and leakage is held to X pound per hour, 
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Cabin Pressure Shell (Water Cooled) 
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sum 


tellite 'Iht^^ioh. System 


elements, Ground Support-' requirements are given .balanced 
consideration vith other major ’design ti&reaeters such as 


overall operational concept the ground supportrequirements 


continuing improvement in 


tiie ia^tainabili^-»rid 


Sequence of Operations 
. Airborne Vehicle Assembly . 
Vehicle Replacement at Launch 
Launch and Monitor Functions 
Glider Recovery 1; i 
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Total Launch Weight: 

691,550 

Vulnerability: 

Bo Portection Hequired 

• —Recoverable Booster Life* 

250 Flights 

-■ . Glider Life* -• ■' 

30 Flights 

Fuel Requirements 

Per Flight* 

0 2 408,500 lbs. 

BP - 1 134,200 lbs. 

.Eg 21,250 lbs. 

First Stage Maintenance: 

Per North American Document 

KB 59-44 (Reference 2) 

Mean Tine to Failure: 

Glider| 12 months 

Second Stage; 12 months 

• . . - - 

First Stage; one minor mal¬ 
function per month - 4 hours 
down time; One major malfunc¬ 
tion per year requires replace¬ 
ment of entire vehicle. 

Logistics Carrier System: 

The operational vehicles for 
this system can snare the same 
base as the Satellite Inspec¬ 
tor. Gliders are similar. 

.. Boost . stages are identical. 

First Stage Flight Range: 

Can be self-transported by air 
to island base. 

b. Base Complex 

- : ;'y 

Mainland Base: 


The main operational base is located in the Southern part of -the 

United States and is centered around an existing airbase. Short , 

range boost training flights can be 

launched from Tandenburg 

Air Force Base. 


At the operational base and at several other airbases throughout ,4' 

the United States, 8,000 to 10,000 foot runways equipped with ’ i 

automatic landing equipment installations are available. The®* - - 

runways are provided with arresting gear for emergency use only. 

; : .- .- .rr;--~ .-—----- - 
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Sev4 6-^23^59 / 


















MM 


0M: 

X 1 -- 











is essentially an auxiliary launch site for the mainland base. 
Because of the very low launch, rate^Operations will be designed to 
require a minisun number of facilities and equipment at this base* 


Base facilities needed are a final assembly and vehicle storage 


area provided with final acceptance functional checkout eet and 


monitor equipment, two launch pads, and towers, a maintenance 


building for the first stage boost and a 10,000 foot runway. Trans' 


Sequence of Operations *• 

(l) Mainland Base (See Figure T7.£.8)« 

Major vehicle sections defined as (l) first stage recoverable 
boosters, ( 2 ) second stage liquid booster engine and (?) gliders 
will be received as follows: 


complete with all non-integrated flight systems,’ such as 


A visual - Inspection, is performed and the accepted angines are 

















Hrasi 












Mff* \A -7*. 

&sMs 

iC'SasM^-K-S&i 


operations schedule, the engines are removed fro® their . 
setal containers and transported on dollies to the engine 












At the final assembly area a fixed assembly ^lg ispsrovided 
vhere the three Etajer sectieos 'of the v eh i c l e are assembled 
la a yertieai posltlenon a transport**!*^ platform. 
Vork platforms for assembly personnel arse an Integral part 
of the assembly jig. 


Upon cccroletion of assembly, a 


checkout xs jnsae .wb «s .» u «**»' •»■»«**•** 

storage area cr to the la u n c hin g pad on its transportable launch * 
base. Prior to ready steerage cor pad traasfer the vehicles are 
fueled with HP-1. 

Vehicles in ready storage ere monitored period ical ly . Mal¬ 
functions are isola.ted*hy the monitor equipment to the three 

- . s*. v.w * _i _a _#«M>f • 


base. Pcior %o reedy storage or 
fueled : wi1& HP-1.; 


functions are i 




second 


***** 


stage recoverable boost). If a malfunction is indicated. 




vehicle is defuelea, purged, end moved back to the final 




3 . "I .' 


As operations require, the flight vehicle is moved to a launch 
pad. then fueling vith LCX is completed, liquid stores are ’ | 
topped off and the pilots enter their cockpits through the |f 
elevator in the launch control hover. Tvo v ehicle s ere jeaat to 


launch pads for each firing, one of vhitsh provides beck up if - 

V 1 * ■ *_ ", v"” * s" ’^0$\ * ) " 7«I fy ~ s Wp?:£; 

the scheduled vehicle fails in countdown. Countdown functions are 
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liquid Oxygen Plant 


""-is category of equipment is defined ns those items and facilities 
directly involved in end required during a nissile launch operation. 
■For the Satellite Inspection system, the' major ites :ia. addition 
to the arresting gear and monitor and control equipment is the /'■ 
Launch Control JoWer* 












Within th® min tower is a second tower 


his tower 


tower to the autocollinetor 


is- cannot be established until 


to which an 


with operating 
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progranffied flight profiles to within some one 







degree. In addition, it will be necessary to investigate 









of the DS-1 configuration with provisions for canning e 'nusher of 


shown in Figure IVF-1 


ty to-gain on the'target until missile 
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"lock on" and directs the 
satellite* The TV data obtained by the scanner is relayed to' the 
pilot of the interceptor and to a recording system in the 
After inspection the pilot has the option to detonate - a small 
high yield warhead in the inspector missile thus destroying the 
satellite. 


For missions where the satellite or satellites are to he 


the attacks are,carried on in a 


nr manner to the inspection 


mission. Re television scanning is provided.' 
targets, the interceptor remains in orbit and continues to' gain ; 
c-n the other targets. As the firing position is 
attacking- procedure is.carried-out 
interceptor ; is- recovered 
or after expenditure of 
position is obtained. 


a controlled de 
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assused to be in orbits which range froa 100 to 1000 axles 


or pilot’s physical limitations. The basic glider with three 
missiles weighs approximately 9&70 pounds* ’ - - ’ • *. 
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The missiles are carried in launch tubes arranged on the aft 
upper sections of the "body as shown in Figure IYF-2. The 
location minimizes drag effects in exit flight and aerodynamic 
heating, and eliminates interference vith the capsule 
and air brake extensions. The launch tubes raise 
above the fuselage parallel to the datum line, end they 
provide a means of protecting the missiles from external 
hazards. ■ -' The launcher is elevated for firing ■ and 
after the missile is launched. The launchers also serve to 
protect; the missiles if they are carried on the vehicle 
re-entry. . V. '-■■■ 

Orbital Interception -p . /.'/A.;,. ,:hh 

Tne orbital interception of enery satellite? is based -upon 
detection and tracking cf the/target by an early 
Target; orbital, plane. ar.Saltitude ere /ccrp.utfd ;frck ; th 
data. A launch site'rc-'ftibr. closest Is the ere-/,; 


is chosen 
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0Re year) relaxes in in-orbiireliabillty requirement 
significantly and reduces system development time 
accordingly. The short mission tine is responsible for 
elimination of the particle shield. Probability of a vehicle 
particle collision in one, week of flight is so low that the 
shield is not justified. Short mission time also raises 
the possibility of omitting the in-orbit checkout provisions 
specified for the One-Year Bomb, a steo toward sinulicitv. 





The booster for this vehicle is composed of four stages 
of advanced solid propellant rocket motors with one motor 
in each stage as shown in figure XV.G.l* (See Section V 
for.sore information on boosters). The booster is sized 
to place an 8,300 pound glider (including decoys) in a 
300 K.M. circular polar orbit. The first and second stage 


Weight - Founds 


8,700 


4,000 


30,000 


45,000 


60,000 





















F5ELIKGSAHI WEIGHT STATEMENT t CHBITAL BO;B FIBS DECOTS 


Control Surface® 

TOTAL STBDCTUBE 


Auxiliary Power System 
(including ISO lb. fuel) 
Reaction Control System 
(Including 15 lb. fuel) 
Hydraulic System 
Electric System 

TOTAL SECOHDART POWER - 


WARHEAD CONTROL 


WARHEAD 


TOTAL GROSS WEIGHT 



















Bomb has not been investigated, but a few preliminary 
observations are presented for consideration. 

An assembly and maintenance concept sir.Her to that described 
for the fixed base ICGM (III-A) is applicable to this weapon 

system. 

One launch site per ready Edseile plus additional sites far 
Eds siles undergoing erection or mainte nance are required* 

Since there is no requirement for launch site hardness, a 
blast safety distance of 1300 feet determines the launch 
site spacing. .Kinimum total launch site area is approximately 
nine square miles for the force of 100 missiles. Additional 
area is required to protect surrounding installstiona and 
inhabited areas. L&ur.chers at ground level end quick-opening 
shelters are suitable for this weapon system. 

Erection equipment must be closely integrated with missile 
shipping, storing and handling equipment. Due to the 
relatively close spacing of the launch sites, erection 
equipment which coves from one site to another appears 
desirable and feasible. 


based"automatic: landing equipment. 












-.costs*- Sinceall flightsarein polar or near polar orbits 
the aaxJjsum Interval between USA landing opportunities for 
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Because cloud cover degrades the e. 
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One .of---the .biggest problems with. an unmanned system is to 
determine the"type of data link to >e used, The sensors 


have the ability 'to obtain much sore data than can be trims 


ground station (Gee Section VI cs Reconnaissance). Alter¬ 
natives are to locate ground stations over a vide area or 
provide for data relay between, reco. miscance vehicles. The 
first alternative exposes the ground portion of the data link 
to enesy overt or political action. The second increases 
the capability for encoy detection and- enemy counter.?,ensure 
and increase; the size of.the vehicle since relay eqnijment 
oust be carried and greater seconds.it' power energy is re- 
cuired. 


Alternatives to transmitting all data back by data- link 
are to orovide a nan in the vehicles to filter out data of 


little value, or to store the. data until it is returned at 
the end of the mission. The storing of data until the vehi¬ 
cle return ,-d degrades the value as operational data. 


For missile warning..-purposes, a ccnnunicat ion system is re¬ 
quired which cannot be readily monitored, or gamed.* Since 


,'s -in -.the .c'-wnsunicatibn systen are undesirable, a long 


range narrow band data link will be used.' The data trans- 


wiRsion -Bflv “ho Bri ni ’in stprf • fcv 'Hcrit.-s t.hp .-re 














bulates sos© of the eharacteristic8 


vehicle 


.ges .oye: 


wwseIV.H.5 












w- u: l 

C 

rr m tr, 

#*r • 










■■■■■ 


r - s . systee. &escTils&& ' j^.:'ih£ f*< 




















mwmm W si 


mmm 













srive imeliigenceon which to act 














{■wmum 


nerability of the asa, sad the ease with vhich the cook 



















The■Manned' Orbital Boole? provides to the. a 


the glide bombs 


of the bombs to be activated- and directed a 


glide bombs equipped with nuclear warheads,. The bomber remains 


mission period the bomber releases and de-orbits its bombs* 


he manned- vehicle then deorbits and maneuvers to a selected 


the orbital bombe: 

















without' overflying that country* . "Vith the r^-r.euTer .camhility 


"off" duty cycle. -The craw of the Orbital Berber aids a 
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:Uson an attack decision, the nuclear varheec a: 


-!I!he unused',-glidebossbs are lancisg .in,.the 
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found, a system of permanent orbiting bombs should be studied 
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achieved at a-maximum of 7* >00 nautical -Jules' range from thv 
firing position. After - 2 ^-entry, both the bomber and bombs can 
maneuver -laterally, from the orbital plane,, to a maximum of 3,000 
nautical mile range.• 


The marred barber vehicle is a i'3-I type glide re-entry configara-- 
ticn, see Pig-ore r/.IC.3» Accomodations and supplies for three 
crewmen are provided, for a la-day bomber mission. The three 
crewmen are accommodated in a separable escape capsule during 
launching, re-entry and .landin * phases of the mission. A bombar¬ 
dier station is provided in the bomber mid-section for use by one 
crewman during the attach portion of the mission. A 3 foot 
resolution reconnaissance camera and JLTTJ 1 reconnaissance sensors 
are mounted in the bomber midsecticr:. Rest quarters are positioned 
in the aft compartment of. the bomber. 

Two glide bombs are shaciled to the b-.cbcr-vebicl s lower'surface 
during; launch•and. orbiting mission phases. The bomber interstage 
unit effectively increase's the payload envelope of the bomber 
vehicle vishout undue increases in. the rc-eracy ■vehicle’ nine. 
Retro-rochets and sccndary po*.:er fuel supply re contained wit: ia. 
the interstage structure, while, six .glide b'r.hs arm clustered 
the exterior. After release of the glide oprls, either 
landing or attack, and the expenditure of the fuel supply, 
the retro-rochets are fired and the inters;age unit is released 























Upon receipt cf "e trike" coasssad, the ; glide, boob is armed, by « 
bomber crewman, -ar.d launched to strike, a pre-selected target. A 
de-orbit retro-rocket, imparting a JtV=7'-0 feet per secor.c, is . 
fired to decelerate the bomb from orbital velocities. At 3,200 
nautical miles range, from retro rc-cket firing postion, the bomb 
re-enters the atmosphere. After re-entry the bomb begins a 
prOj-rammed gliding turn towards the target. A C.E.P. « 1,350 feet 
can be achieved utilizing radar map matching equipment. Targets 
positioned 3,000 nautical miles, or less, range normal to the 
bombers orbital plane can be attacked by the glide bomb. 


If no co mman d to attack is received by the bomber, the bomb can be 
safely landed at pre-selected sites within the United States zone 
of interior. The re-entry into the atmosphere is made in a manner 
identical to the attack phase, except that the bomb is unarmed. 
After re-entry, programmed maneuvers bring the bomb to the landing 
site at the correct landing speed. A lancing gear ia deployed and 
the bomb effects a normal airplane landing. 


The external configuration of the boot is eimiliar to the £1—1 
configuration, see Figure IV.K.4. A 600 pound nuclear warhead, 
an inertial guidance subsystem, a radar map-matching subsystem, an 
automatic landing subsystem, power supplies, control ibsysterns 
and a "landing gear are packaged in the glider fuselage. The 
de-orbit retrorocket is mounted in a jettisonable fair'ng on the 














Shown below are preliminary weight statements for the manned 


bomber and the bomb 


owe: 


Control Surfaces 


TOTAL STRUCTURE 


Orbit Injection and Retro Rockets 


Reaction Control System 
(incl. IOC lb. fuel) 
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TOTAL SirTHiROIl-EHTAL COIJTEOL 


ILECTROinCS 


ROL & KECHAL'ISMS 


LAJ’DIIIG GEAR 


CREW OPERATIONS 
(.Incl. Crewmen) 


AFU FUEL 3YST2'1 ' 

(incl. 2040 lb. fuel) 









hen has the capability of placing a 46,140- lb. payload in 
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rouirus 

Ving 

260 


Body 

770 


Pins 

120 


Control Surfaces 

150 


TOTAL STRUCTURE 


1,500 

RETRO ROCKST IUSTALLATICE 


360 

Hydraulic Systea 

60 


Electric Systen 

230 


SECyRMHY POWER SYSTEM 


290 

PRES3URIE.1TIGIT & COOLING 5Y3TEK 

(incl. 120 It. expendables) 


290 

ELECTRONICS , 


500 

FLIGHT C: IfTROLS & MECHANISMS 


100 

:.-uin)ii:G gear 


90 

WARHEAD CO. TIROL 


40 

V >RTRA0 - 


600 < 
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3. Ground' Systems and Support . 

Someidea of the saguitude. of the ground system required. to: suppox 

the Manned Orbital Bomber Flight System can be gained from the 

following fact's. 

a. The flight article stands 215 ft. high at.launch, it weighs 
256,000 lbs. dry and 1,785, COO lbs. fully fuelled. Ass*-.My 
'in or erection to the vertical position is required. 

b. At lift-off, the first and second stage boosters contain 25 
tank car loads of liquid propellants, mostly cryogenics. 
Additional quantities are required to compensate for 
cool-down and boil-off. 

. c. 1683 successful launchings must occur each year ( 5.25 per 

day based on a six day work week). It follows that the same 
number of bomber and first stage booster landings must be 
accomplished during the same time period. 

&. At the end of its tc-ur of duty in orbit, the bomber must 
release its bombs. If these glide bombs are released 
-simultaneously and are directed toward a single base, all 
eight bombs could come in for lancing within a few seconds 
of one another. 

e. .recoverable flight equipment must be test*c and reccr.diticnc 
after each mission. For the. conditions;ai-sumAd, 6 bpabeis.’, . 
48 glide bombs and 6 first"stage boosters must hi completed 

every working day. 

Technical Considerations 

Cne to six or more bases could be postulated and justified for. 

this weapon system. Geography, economics, politics and technical 
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.shed 


its for r.ont vehicles), 


ling both 


objectives is by nears of extensive test, repair ejid .final' assembly 


Under the.' k & ? cores 


SjEgfiJ;; 

vgl:Mer; bombs, etc.' are moved Ip stage- bu i l d-u" 

provided for tarber/ir.tt-rstage acser': lj and glide bond counting: ~ 

thereon. -..Booster sectick*.%4ildrUj> is planned Wk similar principles,. 
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Bombers (30 flights) 55 /yea: 

Glide beats (JO flights) 437 /ye, 
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Glide bombs 
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L. ORBITAL AIR DEFEKSB OOMfifiD POST 


as a ccsaand pest, tie ADCP oust carry vith it the power 


and authority to ccsait air defenses of the U. S. and its 









ground defense, predicated on a calculation of intruder 
entrance into the ground defense surveillance area. - 
launch vould he timed to permit detection by ground 
equipment prior to intercept of the intruder, allowing 
flight correction of the missile before conversion; 


c. Give the armament release order, accepting sidcourse 
control of the weapon, vectoring it to loch-on by 
■ the terminal guidance system. 


The Air Defense Command Post will be concerned primarily 

vith the detection and direction of action against intruders 

of the following types: 

Manned bombers of the B-70 class 
Intercontinental glide missiles 
Intercontinental ballistic missiles 

It appears that to perform its mission economically the 

Air Defense Command Post will he required to operate on a 

minimum 14 day mission cycle and at an altitude of 150 

nautical miles. A North- South Polar orbit or near polar 

orbit appears to offer more suitable coverage of the zones 

of greatest potential threat. The launch - orbit sequence 

will be coma-arable to that described for the Orbital 


Keccnnniseance Vehicle - Section IV.A. 


he ADC? is placed 


in orbit by the booster system used by,the Orbital aanasA Post 
Vehicle. 


The Orb'itsl Air Defense Command Post System assumes the 


responsibilitie s assigned to an' orbital 'fecomnaissahce' 


system but has the additional responsibilities of evaluating 


y - BAC 1544 K I4 
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assistance in tracking the vehicle. Also, being in an orbital 
plane which is coplancr with eneay defense installations allows 


that no orbit charging propulsion Is required. In that the 
cozzand post Bast, to justify its existence, survive a first 
attack and provide decisions and direction for the air defense 
of the United States; it Bast be a defensible system in itself. 
In the 1965 - 1970 time period, the launching of decoys, to 
dilute enezy attacks upon the ADGP, appears to be the most 
feasible approach to £DGP defense. The detection of attacks 
upon the ADGP and the launching of counterattacks frbiathe ADGP 
appears to not be practical within the subject tine period with- 
out a large increase in the system weight or' a atate-of-tlie^rt 
break through. In that the randatcry defense of the ADC? is 
best provided in the 1965 - 1970 period by a passive, non- 
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estimated ranee performance is shown in Figure 

This radar will weigh approximately 1,500 pounds, and 

utilizes a parametric amplifier front end. Pulse 

compression has not been postulated on the assumption 
. ' 
that weight requirements for the TV? magnetic field 

and increased cooling requirements will be beyond 

allowable values. The search antenna is assumed 

partially inflatable and will be jettisoned or. re-entr 

This radar will provide a look once every four seconds 

at £- given bearing.' -The - coverage' obtained _ is shown in 

Figure IV.L,1 and contains no gaps (within the four- 

secor.d frame time) to 145 nautical miles altitude. 


It will be noted that* although the performance 
capability i.s edequate for detectirig B-70 and; I3GK '/. 


class targets whose radar cross-sections will range 
between".50--and 100 • ? .(top aspect), t:ie range for 
threats to the IXP itself (.1 _2 to 2 targets) i? 










ssist in vectoring 


he radar in target. frcr the search display. The 


soppier feature will perr.it the operator to reject 


ad returns. The inherent hirh raise reretitior. 


rate will assist - in cltairing a well-defined target 


cracu. 


Cor.outers will aid the operator in calculating the 


heading and velocity of the targets of interest 


his systen will weigh approxirately 1,000 pounds 


The antenna will to retractable for launch and re¬ 


entry, with the total scan field (indicated or the 


TB.rar.eter, list on Page I7.L.10) posit ionable in 


axiruth and elevation. This radar can also be used to 


suprl-rent general searcrx rarer. Tne 'coverage m 


i s shown 

















Asinuth Bear, width 


Video Correlation Gain 











ICBM detection will be accomplished with an infra. 


red system instrumented with an automatic alarm 


that of the Orbital Reconnaissance Vehicle of 


fe/velencth coverage will be confined to 


which will 


eliminate any returns below approximately 30»000 


will be relayed in code to the .ATOP over a narrow 
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that - dess .(lanlees. very effective 

video.). ireedlecs to say, acre then c&e defensive 













in r.uch 'bigger ‘doses - to tbs crav unless- the de¬ 
fended rciiur. vore increase! svrreciably. If, 
iaterev-n;' situation I is ruled cut (on the "basis 


5yo-tGG pcuTi-us-if lasr.ou- rentes ars of toe order' 
of 250 riles, and hi cut r-c rids if launch 


res. ojs of t jo mi.es con. 


w- ^ "V. !-*» 


The probability 


of achieving the leaser launch rtsge is low, due 
to a -ore se-rhicticated defease system requirement. 

It is also lew to cause the .tercet trust be detected. , ,- 
end tracked at, a - greater then.the launch\ranqe, end 
at such ranges there- r&y te. ccssidershi's difficulty . 
in obtaining c-ccurete ; tracking information end 
evaluating the seriousness cf the threat to the .. 


&DCP-. ■' .It .roost also he-.added.'that the rise-lie - ' ••' 


storage'-, problem ; asd.-th^; la-andhing requirements 
to rent threats .-frets, all direciicrs create - ■ 


cirnificsst problems. 
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L SUM7ACS: SC S/gSLLISS TSAK3? CHS 


1. ; Operational Concent 


The urinary rdcsicn of tr.e oyster,: is t..c* transportation o 


personnel, Mrh security, cr hull" tana, end -expenuchle or 


critical- zraterials cr.d ecuirnent to and frer.: orbital srrster. 


•t vehicle to 


A. kroer-sezzi 


;.cr rs uz. aroze- as x. e 


provide latitude in do-orbit tiuec, choice of landing; sites 


ar.a in r.iirii-n.oxn" uecexeration forces cn the crew and 


passengers. 


In the 195c - 1975 era named snace vehicles of various 


trees will he in erhit around tne eartn ana eacn will 


recuire Icyistic sunnort.-- The personnel missing. tnese 


systo-zs require rotation and return to he; e bases after 


2 to 4.weeks cn station. The missions of sene cr tne 


coxleeuicn cf iarre a; zcvrts cf 
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The vehicle is jrspared for flight following designation or 
the orbiting station to he supplied. Loading of ail stores 
except personnel and expendables such as liquid hydrogen or 
oxygen is accomplished and then the first stage recoverable 
and second stage non—recoverable boosters are fueled# 2x — 
pe’n&ables, stores, and then personnel are loaded in the vehicle 
and final countdown initiated. The actual tix-e of launch, 
and the preparation of the system for the mission depend 
upon the orientation of the launch site to the orbital plane 
of the vehicle to be supplied. At the end of the countdown, 
the transport is boosted into a lower altitude orbit co— 
planar with the orbit of the vehicle to be contacted.. .. 
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-otal 7ei~h 


12,750,000 lb./Y: 


tellites 


Launch height 


50,000,000 It./;/ear 
10,0-0,000 to set 
ut 3 Satellites 


*+90,700,000 lb./' 


Launch Fads 


Franscort Vehicles 


Recoverable Boosters 


Personnel 


2070 * 


3455 


14-day. named- orbital reconnaissance s;*sten (Section 17 0 


•aid be nude cnemtior.-.l nt .an earlier-date; thin the trr 


_ezcr.ctra.ta.en. or me. crtit .sra 


oi -vs :iaci.es zr. ores. 


DS-I research rorrem ir. 19's?r 


could he -rosra .:-,sa into- one 


this section. 


s i rings 


550 T'rans port/Year 
+.. 27 to Setup Satel¬ 
lites 











•(jo which are 


jettisenable so 


s of orbit adjustment fuel are 


will withstand 


e hatch 












heads will provide reaction on the sate 1 li t es surface 


to eliminate any roll or pitching motion that exists. 
Incorporating "tee" nozzles in the head automatically 
compensates for reaction and simplifies maneuvering 
control problems. 


extensible arms for delicate motion 


arrestment at join-up will protect both vehicles as 
the outrigger am will absorb contact shocks. The 
attachment head on the am contains a latch - unlock 
mechanism designed to couple with a socket on the 
satellite. 


The personnel are seated with the pilot forward and two 
crew members sice by side and to the rear of the pilot. 
Food, water and other expendables carried in the 
pressurized compartment are located aft of the crew. 
This cargo is packaged in a cavity shape, which .'allows'. 
three men-to occupy this volume wren emptied of 
supplies and equipment. These three men would be 
carried in a supine ; coition which i.-- :suitable ..for 
re-entry only, permitting the same* 1 vehicle to perform. 


rescue missions. 


The fuel tanks carried in the. pod. aft of thr rlider are 




;1 lines which, automatically connect 


So the satellite. Fuel vaidl ctfce: 


;uid expendables 
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.may. i&sn be pu mped.- late -the--gatelji*» etb rage t anka . 
The transport does - not. retUErk the-' pp'd.-'tp .the; earth.;. 
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T) e vehicle ia designed to carry 3 men and 4,530 i^ouncs 


of;.Bkteriais : '' ; aM'!. : e.qui.pneat-.;to .a satellite--orbiting . 
at :’2Qp- N.K. altitude. The materials and equipment will 


Preliminary Weight Statement* 


Weight-Pounds 


Body 2,-380 

Fins - 360 

Control Surfaces 4}0 

TOTAL STRUCTURE 

Auxiliary Power System (incl. 1501b. fuel) 450 
Reaction Control Sys. (ihcl. ^00 lb) 319 

Hydraulic System . .'A 90 

Electric System - ~ - 300 

SSCGICTARY POWER SYSTEM 

Crew Cab Environmental Control 930 

(Incl. 250 Ibi expendables) ‘ - 

Equipment Compartment BnvirottBentaX .; / 

, v K■ V’hh-v.Vul-: 52 P; 

(incl. 50 ' Ibi expendables) ’»>?: V'F- , - - 

TOTAL - EJYIROKHEITAL CGSTROL - ; nt 

ELECTRONICS 

FLIGHT CONTROLS & K3CHANISKS ' 

.- T-LANDING GS&B ' 

CREW OPERATIONS (Incl.: 5 crewmen) • 

... 'BilSIC'-OL-tSiuS'’GS13S'-V/E1BIIT ' ° r'i 


Food & Water . 

Liquid ;lUtrogem\.v-;'-/:’. 

Liquid parogen - Accessor/ Power 
Liquid; :; 035Fgen' Accessory FoweX:- 
: iTtssurising 
--Breathing., 

Replacement Equipment -Filmy Tape, Etc 
■ - - .-TOTAL PAYLOAD-- .- - > - ’ . 

Orbit'Change it Retro Rocket Sagine 
.Fuel System; Tankage' &' Plumbing 
Fuel - Orbit Fatcb: F'F ' 

-v pF: Retro ‘fC■F-; v4 : - 
-Interstage Structure, F ; .F ■> > • * 

AFT POL 7 *T'~ ~ ' 










The Transport, vehicle has several novel /'gai^inse'- and' cer.tr 


oroblens..arising from its mission. The' complete ,<njl&ar.qe 


and control system is outlined in Pi/rare IV.:;. 2 . Inch 


base of the mission, vill oe described in 'turn. 


(l) Launch Fha 


rne vehicle contains a casic rrecisior. inertial auto 


navimtor for use cnrinr all raises. this nvinto 


has adequate accuracy for launch. The launch con-tro 


system is similar to that described for other 3vs 


ooar vexncles. 


( 2 ) Rendezvous with a Satellite in Orbit 


The existence of accurate satellite tree 'inr Had orl 


commutation stations in the United States is assumed 


for the time period of interest. The Transport is 


launched into an orbit at a-hi-her or lover altitude 


nan the vehicle to be supplied., but 5n the sitae..orb 


plane. 


n small' -a-bana-ceibron* and time.-: re'ar.'locates the vei 


tude of rochet impulse remained :tc. approach the sntel- 


ion 


80 







































































using vernier reaction controls to renaSezvtsus 


100 feet. Optical aids, rendezvous radar and a spot- 


Iignt are supplied to aid an this opera 


(3) Orbit Changing 


Instructions for changing from one orbit to another 


nornally is furnished to the vehicle prior to take-off 


If, due to unforeseen aexays or change of plan, the 


pre-deternined instructions arc- ho longer valid, the 


pilot can take either of two courses. He can request 


rev instructions fron the grouna station througn his 


narrow hand E? comunication system. Or, he can 


confute his our. orait changing procedure using the 


sem-automatic cre-outer used for the rendezvous 


operation. Inis latter procedure is lest precise and 


results ir. use of nore rocket cue! than 


required. 


ise ci rocnet 2 x 1 


sot minivan. u 


oaeration nay take several 


tne transport 


plane, the tz 


















... 


500 fee t/second .is-required on the average. 


•Hie orbit-changing conpu 


tion error 


■on rendezvous 


or upon passing ove: 


United States tracking stations. In 


which is r.cre then 


corinur’.ic 


This vehicle has a 


withanoraalelec 
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The relatively short flight tijne persaits 'the use of 
liquid hydrogen and oxygen for fuel, and this choice 


a.yfo per month boiloff is possible, and a tank that is 


topped once every two weeks would need to be only 


about 


Associated with each of 


























controlduring this -phaseef fligr.t will be provided 
-.. from a reaction control;'by stem. This system will 
share a common fuel supply with the hydrogen-oxygen 
engines. The entire secondary power system including 
the heat exchanger is contained in a single integrated 
package. 

(2) Environmental Control 

Trie vehicle has two pressurized, conditioned compart¬ 
ments which contain the hulk of the glider equipment 
and crew. A limited amount of cooling is accomplished • 
outside the compartments. 

The cabin compartment contains the life support system. 
The atmosphere-of nitrogen and oxygen is maintained 
at 8.3 pala. Atmospheric leakage is held to 1 pound 
per hour. Oxygen partial pressure is 3*C'3 fsia (sea 
level equivalent). The temperature is controllable 
from 50 * to 90 °?. relative humidity is .maintained, at' 
kofi - lC^o, and carbon dioxide partial pressure is less 
than 4 a Eg. (0»95^ concntraticn) through the in¬ 
corporation of chemical absari-’rs.. fooling i* ac¬ 
complished by; circulating- the atuncpheie thro up. an 
..ethylene glycol-water heat exchanger from w ,:ch the heat 
is transported to a liquid 'hydrogen -heat' exchuiger. ' • 
The liquid, hydrogen' fuel. on. tin-.-way to. the;.:, -•bondary 
rower srsi 







pressure shell to absorb aerodynamic heating during' 


The equipment compartment contains most of the vehicle 


electronic and other temperature.sensitive equipment 


A separate environmental control system provides 


which transfers heat to the hydrogen fuel as it flows 


to the secondary power units 


the circulating nitrogen gas. The compartment is 


A schematic diagram of the environmental control systems 


is shown in Figure 37.J>.5 
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4« Booster System Configuration 

The booster, Figure IV.K.c^®*' the Surface to Satellite Transport 
vehicle is a two stage booster. It has the same configuration 
as the booster 87s ten for the 3 nan 14 day reconnaissance vehi¬ 
cle. The first stage is recoverable. It uses liquid oxygen 
and liquid hydrocarbon propellants. The second stage goes into 
orbit with the glider and is expendable. It uses liquid oxygen 
and liquid hydrogen propellants. See Section V for more 
information on boosters. 

The first stage attains a burnout velocity of 6,100 fps. The 
upper stage then has the capability of placing a 17,060 pound 
payload in a 400 nn. altitude circular polar orbit. For 
missions requiring less ideal velocity the upper stage is not 
loaded with propellants to its full capacity. 

Weight Statement 



Weight 

glider 

17,060 

SssasUSasa 


Burnout 

29,100 

Propellant 

127,500 

Start Bumiig 

158,660 
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One half cn the vehicle force is stationed at each -base 


locations 


area in which appropriate functions are segregated*. Headquarters, 


involving hazardous 


Six launch sites per base are provided to support the operational 
requirements of the weapon systeai" Each'site is“equipped with 4 















're't'racis'&l® shelter and : an erection aachanien capable of receiving 
trie’Vehicle on its strongback. ; Insulated storage aynd'h^.a^ i^ h:'..-:-:• * 


the chief launch coordinator. 


Command 


operations building is also tied -into the SAC;corn,uni cation network. 


second stage boosters 




















. o vif.jp ojt i ents. are transf erred- -to- a storage -area* -• - In accordance with 
the assembly cveratien." schedule, the engines and other stage com¬ 
ponents are removed fr u their :.,e tal containers and transported on 
special dollies to the secend stage build-up area where engines, 


tankage, inters-tare structure, etc. 


or. hied. After inspection 


and acceptance, tine second stage is held in storage or transferred 
to the vehicle final- assembly area as required. 


Gliders are built up to the maximum degree practicable at the 
manufacturer's plant. The wings and equipment which cannot survive 
shipment after installation are shipped separately. After receiving 
inspection and storage, gliders are built up,- checked out and routed 
to storage or the vehicle final assembly area. 


The final assembly building is provided with parallel assembly 
lines. Booster stages- are joined mechanically, followed by 
glider mating to the booster. The vehicle emerges, from these 
operations ch a strongback wnich. supports it. during subsequent 
ground operations. In the final assembly station,, all systems 
integration is completed and an. integrated systems., .teat..is per-, 
formed.." Vehicle final, acceptance is based bn this test. After 
acceptance,, .the .strongback, is placed on two sets cf bogies, a 
tractor is attached and the vehicle is transported; to the 












SSfraas 


$*•< " V-r/ht' 5 3£g&*SK tgksKSfepf- 


hydrocarbon fuel 


pilots are helped into their cockpits. Countdown is started and 


erection takes place during the final 


the launch control building adjacent to the launch pad^and by the 


launch coordi 


one of these men can short the mission by hot keying into the 


launch circuit, 


ion and is tie fueled and purged. It is then towed to the first 


tehance area-where c 


maintenance, overhaul and checkout prior to its next mission, 









-ft * 


uirei aft;; 


tory completion of 


components, but npt directly associ 


1 into this cat 


■ion equipment, 


shipping containers servicing equipne: 


ev.n procedure.are controlled from.the 


launch check 1and ■ hour 


vehicle is provided with regulated 









(wered- ytractureUjfMieh 


tower during launch operations 


bogies which have been re; 


built-in fault -isolation- capability - indicates. whether the airborne 
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15,000-foot 


Crew Quarters 

A rest station, exercise area, toilet and sanitary faci¬ 


lities and galley are provided within the crew eorspartsent 
(Figure -£}. The toilet and r;st areas are parti¬ 
tioned (using fUel tank baffles) for privacy. The 


end of the Final Stage Booster contains a 43-inch 
sealed entrance door for access to the 
lock entry or escape capsule. Crew 
galley provisions consisting n&inly of 
storage and toilet facilities, including plastj 
waste material. The latter 
to specie through an ejection lock. To 
sleeping position, a restraining net is 
crew member to maintain body contact 
structure of 
attached to 

tank fabrication. Crew quarters will 
aid work areas. Equips: at for- galley and crew-; 
will be stewed in the passageway of-the equitsae 


















occupants. crew-.-'i^Ul’.be arranged In the capsule to 
face forward during boost and aft during re-entry to 
ndniadze the effects of gravitational forces. 

Equipisent and environment In the capsule are of the 
emergency type for minimum weight. A parachute, for low- 
speed stability and capsule recovery, is cooled curing re¬ 
entry by water trapped in a wieking blanket, fitch, yaw 
*sand roll jets are provided for capsule orientation prior 
to re-entry. Thrust to escape the space station is pro¬ 
vided by separation rockets in the parachute end of the 
capsule. An emergency coEssanication system plus a marker 
beacon are provided in the capsule. Retro-rockets in the 
nose capsule provide reverse thrust to decelerate prior 
to re-entry. 


An alternative escape capsule using the winged principal 
incorporated in the DS-I could be installed in place of 
the ballistic type or the satellite could be designed so 
that the transport vehicle retained until the next re- 
supply vehicle arrived. i 

. 3 
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External Arrangement Of Sensor Equipment 
Surveillance sensors on the outside of the v hide include 
a 20-foot, high-resolution radar antenna running length- 
vise and covering portions of the equipment lay and crew 
quarters section and a photo-reconnaissance camera window 
allowing a lateral downward angle range of 120 degrees and 
longitudinal downward angle range of . 20 de grees forthe .... 





















Tb© use of fi solar cell system would substauti&lly reduce ! 
the aciount of expendables required to re-supply the satel¬ 
lite but the problem of assembling the large number 
(approximately 200,000) of solar cells in a package that can 
be readily unfurled and oriented in space has not been 
Solved. Until this problem is solved, hydrogen-oxygen fuel 
cells could, be used as a source of power without making the 
system unwieldy# 















(c) Earth’s gravitational field; 

(d) Gravitational field of celestial bodies; 

(•) Solar radiation pressures; 

(f) Vehicle electromagnetic radiation pressures; 

(g) Atmosphere drag; 

(h) Meteorite bombardment; 

(1) Vehicle internal soring nesses; 

(k) Rotation of reference coordinates; 

(l) Esqsulsion of mass from the vehicle. 

The sagnitude of these torques is critically dependent on 
the vehicle design and trajectory. Therefore, torques 
•useful for stabilisation can be enhanced end undesirable 
torques can be reduced by careful vehicle design. The 
design an attitude-control systea, a detailed study of 
these torques mist be Bade. 

A study of the perturbation torques listed above shews 
that they can be classed as either ispolse-accurulative 
or zero-averaging, with tine depending on the attitude 
control requirements of the vehicle and on the averaging 
of the tine period chosen. Kinitna control systea power 
requirements result when complete use is aada of zero- 
averaging of impulses with tiice. 

The attitude control system proposed for the global 
surveillance vehicle is designed to make optimum use of 
zero-averaging of impulses. An impulse st-orage system in 


the form of a 

flywheel inertial controller is used to main- 
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tain control accuracy during the tine when 

zero-average. For the accumulative tcrques, a jet-reaction 
controller ia used* 


The system operates in -tee following manner, in impulse 
imparted to the vehicle by a perturbation torque is stored 
in a flywheel until a countertorque is encountered and the 
impulse can be zero-averaged. 


The impulse is transferred by a motor generator using a 
battery power source. Accumulated impulses are stored 
until the flywheel impulse capacity is readied. At tills 
time, an impulse of the opposite sense is imparted by the 
jet reaction controller so the the cycle can be repeated. 


A preliminary system design has been made based on the 
following vehicle and control requirements. The vehicle 


weighs 20,000 pounds with an inertia of 


the pitch and yaw axes and 5 x 1CK slug-feet 
axis. A jet reaction control system is used in the 
capsule for separation from the aft section of the 
as a reto-rocket, and for re-entry stabilization. This 
system is also used by the surveillance 
The moment arms are tan feet for the 


feet for tip roll- axis. The 


to _ 10 degrees* 












45 pounds is fuel that is :«Kpe**ded (assuming liquid Hg and 
Og for fuel), end. 25 pounds is fuel stored in the capsule 
for uso during escape. The flywheel inertial controllers 
are estimated to weigh a total of 60 pounds with an impulse 
storage capacity of 200 foot-pound-seconds about the -pitch 


EarthVe.grdvitational field which is on the 


(b) Rotation of reference coordinates which require 

v v-'^-v''h-'-dh^ •/-'j ivh 

» . on the order of 0,01 foot-pounds average for a 

1.1 ’• 1* •J*' '-'..S' ‘ ■ i x . ’ .''hr '■ • *•-- 

10 parceat orbital eooentrieityjh; 

(c) Solar proasure which is on the order cf 10*- 
- -- foot-peunds, 

:.! >.d;.VrAy/"• ’id/v '' V;!' -S V '■ '"h V- * • / ''' ..I . . v .Vy* * 

Two other torques of oajor concern are expulsion of mass 
froa the vehicle and the vehicles internal moving masses. 





























The preiiainasy weight statement for the permanent spec® 
station (excladihg the crew quarters) is shewn cat the ne: 
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1* Operational Concept 

The Manned Orbited CJossaand Vehicle has as a pris&ry function 
the operational eosaand of strategic orbital weapons. The 
stations assume the strategic ccrr&nd of these weapons in 
event the ground based ccnsand stations are destroyed. 

The vehicle contains planning equipment for computing and 
plotting the battle situation, communication equipment to 
contact ground based control centers as wall as other coma ad 
vehicles and orbiting weapons, and Reconnaissance equipaant 
to gather intelligence information. 

The vehicle is xaanned by a 10 nan crew. These include a 
commander, ccnmunication specialists, cossand plotting 
specialists and reconnaissance personnel. The mission 
duration is 28 days. 

The command station is made up of two parts, a winged 

recoverable vehicle, and a non-recoverable section for living j 

' ' ' - -!• 

quarters and equipment. The recoverable vehicle, is utilised 

only to recover sea and the expensive equipment. . Items not* - t’ 
eoonosdcal to recover say either be left in orbit to act as | 
ceccys, or be destroyed iy allowing the section to re-enter the ! 
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recoverable 

c^^ea sbcqqq si*,gs*. 

J&£7£?JAt& | 

m m^ms 

v ' ;w r ; . V : 4 7; 1*1 

, AGt IV.P.l 




is§w 


BAC 13«K-R4 . 


SECRtr 






"Is 'r T -v' ."wtjj-- <- v >: v .^ 




*. • bsejf.?»£s» ?AiSi 










Decoys are utilised to afford protection to the command 
vehicle and they w ill simulate as near as practicable the 
characteristics cf the command station. Sens propulsion 
is required in order to maintain similar orbital charac¬ 
teristics. Passive reconnaissance techniques are to be 
employed on the corns nd vehicle and radar will be used only 
in case of emergency to avoid disclosing the true nature of 
the alssion. However, equipment will be placed aboard the 
decoys to simulate the communication radiation of the manned 
vehicle. Space to space communications are to be transmitted 
at frequencies for which there are no atmospheric windows, 
thereby preventing ground based equipment from detecting 
these communications. The corsaand stations are equipped 
with relay systems to insure world wide communications. 

Kine command stations at orbital altitudes of 200 miles ere 
required to maintain round-the-clock command reliability and 
round-the-world signal relay capabilities. 


the .danger of-artificial radiation (treated by cuclear ex¬ 
plosions and to enhance resolution of the reconnaissance 

sensors. 




ft? 


The command station Is launched In a "safe” trajectory where 
emergency recovery can. be affected without exceeding the chin 
material temperature limits in the case of a premature thrust 


Prior to re-entry the non-recovera'cle section attached to the 
glider is separated. Air pressure within the section prorides 

















r0ex$!&Z.p8%$a*: sm.d .data recording equipaeht* - Onthis 


the glider size (wing 


return payload is 




















equipment operation. However, performance of reconnaissance 
and coaaand tasks will be carried out at the coEoend post in 
the rear of the separable section. A pressure bulkhead with 
pressure door, located at Station 600, separates the glider and 
canister. A rest station, exercise area, sanitary facilities, 
and galley are also provided in the canister. Toilet, galley 
and rest area will be individually partitioned for privacy and 
sound dissipation. 

Makeup oxygen and nitrogen frea liquid sources replenish 
the breathing air supply used by the nan and lost by leakage. 
The environmental control system removes carbon dioxide, odors 
and water vapor. 

Military Subsystena 

Military subsystenswill include; 

(1) Strategic Cosrsand Data links 

(2) C.'bital Bomb Ccsr&nd link 

(3) Integrated Situation Display 

(4) 33 Detection 

(5) Hint 

(6) tapping IR, Radar, and Photo j 

Power Source 

For re-entry the glider will utilise an Auxiliary Tower Unit . 
iydrcgen and oxygen. All reconnaissance and orbital 
will be obtained by means of fuel cells which produce 










Booster System 

The booster for the Manned Orbital Ccssaand Post Vehicle 
is a two stage booster {See Figure IV.P.2). The first stage 
is recoverable and utilises liquid crcygen and liquid hydro- 
carbon prope llant s. The second stage goe 3 into orbit with the 
glider and is expendablej it uses liquid oxygen and liquid 
hydrogen propellants* The second stage will be separated from 
the canister for use of command ante mac and orbital correc¬ 
tions with vender rockets. Section V provides nore infor¬ 
mation on boosters. 


The first stage attains a burnout velocity of 8,500 fps. The 
upper stage then has the capability of placing a 32,400 pound 
payload in a 200 K.M. altitude, circular, polar orbit. 


tlons available to the commander, Co ab inations of geometric 
displays and digital readouts are being considered. 
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